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11 Claims.

The present invention relates to automatic
telephone systems. Iis object is an arrange-
ment of selectors that makes it possible to re-
sary for handhng a g1ven amount of trafﬁc

There is a known means for increasing the
traffic handling capacity of a eertain number
of members or lines when there are selectors
ayailable that have .onl,y a small number of out-
lets at each level. Use is made for this purpose
of members frequently called secondary line
switches.

Each group of selectors has access to a cer-
tain number n of secondary line switches, the
number being determined by that of the out-
lets of the respective level of the selectors.” The
secondary line switches associated with one same
group of selectors are distributed in their turn
into “secondary” groups. Each “secondary”
group has itself access to p lines, so that the se-
lectors, by means of certam arrangements, final-
ly have access to np different lines. The traf-
fic handling capacity of a .group of =up lines
made up in this way is much greater than that
of p independent groups of 7 lines each.

One of the features of the present invention
consists of a special arrangement of selectors
in two successive stages, the selectors of the
first stage having access to a certain level, and
over groups of n lines to the selectors of the
second stage, these second selectors themselves
having several levels and having access over
these levels to p lines. The selectors of the first
stage receive the selective combination that has
to permit the huntmg of g line in a certam level
of the second selectors, the effect of the said
combination being to permit the first selector to
be steered only to a second selector that has idle
lines in the group determined by the selective
combination, the said selective combination or
any other suitable one being then transmitted
to the second selector for its steering.

In this way, the said lines may be considered
for calculation purposes as representing an al-
most perfect group of np hnes, 7 being the num-
ber .of lines at each level of the first selector
and p being the number of lmes at each level of
the second selector.

Another feature of the present invention con-
sists in employing, in an arrangement of se-
lectors as mentioned in the above feature, an
electric state or testing characteristic of the sec-
ond selector by the first selector that is modifi-
_able depending on the partial or total occupa-
tion of the various groups of lines to which the
second selector has access, and in only permit-
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2
ting the Steering .of the first selector to a second
selector whose testmg characterlstlc indicates
that the wanted group of lmes is not complete-
ly occupied.

Another feature of the invention, when the
second selector only has access to two- groups of -
outgoing lines, consists in markmg the ava11-
ability of ore of these ‘groups by a positive po-
tential (with respect to a reference 0), and that
of the other by a negative potent1a1 (w1th Te-
spect to the same 0), and ‘the availability of these
two groups by an alternately Ppositive and nega~
tive potent1a1 and this at a frequency h.lgh
enough for the action of the ﬁrst selector’s steer=
ing control devices to be sufﬂmently rapld to
effect its steermg in the des1red time.

Another feature ‘of the mventmn consists in

preyiding as many s1mu1taneous test circuits of
the second selector by the first selector (e. £. by
means of several wipers of a number equal to
that of the groups of the second selector), .only
one of them being msgde eﬁectwe in accordance
with the selective comblnatmn Teceived by the
first selector, and each test c1rcu1t being placed
at a different potent1a1 dependmg upon whether
the group to which it belongs is completely oec-
cupied or nof.

Another feature .of the invention consists in
providing for the employment of a single test
circuit and of dlfferent frequency currents, .or
of frequency combmatlons of a number equal
to that of the groups of lines to wh1ch the sec-
ond selector has access, each of the sa1d currents
being apphed to the test circuit by the second
selector when the corresponding group . is ,not
completely occupled The test circuit closes in
the first selector across a ﬁlter that is adjusted
80 as to .only permit Dagsage of the frequency
or the: frequency combination that corresponds
to the wanted group. :

JAnother . feature of the invention consists in
controlhng the steermg of the second selector
(after its Jhunting by the first selector) by means
of potentlals or currents characterlshc of the
wanted group of hnes, the same being apphed
by the first selector and in accordance with’ the
select1ve combmatmn 4t has rece1ved :

Another feature of the 1nvent1on when there
is a reglster in the orlgmatmg office of the call,
consists in controlling the steenng of ‘the second
selector (after its ‘hunting by the first selector)
by means of a selective combination particular to
this second selector that may either e different
from or 1dentlca1 ‘with-the selective combmatlon
received by the first selector.

The idea of the invention will ‘be seen from
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the following description given as an example
without limitation.
Fig. 1 shows an arrangement of selectors ac-
cording to the invention.
Selectors SI1, S'11, S12, 8712 of the first selec-
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tion stage are assumed to have four output levels

which each comprise four lines that give access

to the selectors of the second stage. f’I'fhéy are .

distributed in two multipling groups.
Selectors S21, 821, S22 and 5’22 and four other

switches, not shown, form the second stage. They

are assumed to have four output levels, each com-

prising four outgoing lines, and they are distri-
buted in four multipling groups (two not shown).

Tt cani be seen that each level of the first se-

15

léctors has access to four second seléctor groups

comprising four lines at each level. Each in-
coming line of the first selectors accordingly has
aceess to 16 outgoing lines of the second selectors.

To each of the groups of outgoing lines of the
second selectors there are associated marking de-
vices such as 01, 02, 03, 64, which serve for mark-
ing a fictitious occupation of the second selectors
when all the lines of an outgoing group are oc-
cupied and when a first selector is hunting a line
in the said group.

Fig. 2 is a schematic of an assembly of first
‘and second selectors. - Only the members nec-
essary for understanding the invention are shown.

Tt is assumed that the second selectors com-
prise four groups of outgoing lines. The avail-
ability of the first two groups is indicated by a
negative or positive polarity on wire £2 that is
particular to each of them, or by an alternating
polarity that is common to the two groups; the
availability of the second two groups is indicated
by a negative or positive polarity on wire il that
ig particular to each of them, or by an alternating
polarity that is common to the two groups.

When at least one line is idle in the first group
of outgoing lines and all the lines of the second
group are busy, relay 81 is energized and relay
02 is in the resting position, and the negative
polarity of battery B2 is applied to contact t2 of
the bank associated with wiper T2 over: RrR021,
TOI 1, resistance Rl and R86. '

When at least one line is idle in the second

group and all those of the first group are busy,
relay 02 is excited and relay 0f is in the resting
position. The positive polarity of battery Bi'is
applied to bank contact 12 over: T022, ROII, re-
sistance Rl and R86. -
* When at least one line is idle in each of the
first and the second groups, relays 01 and 02 are
energized. The alternating polarity of generator
Ge is applied to bank contact {2 over: T2,
TO{ 1, resistance R1 and R86. o

In similar manner; a negative, positive or al-
ternating polarity is applied to bank contact Zi
depending upon whether only relay 03 is ener-
gized, only relay 04 is energized or both relays
03 and 04 are energized.

When selector S| is seized by a call; the various
seizure operations take place by one of the known
methods. . Relay (| pulls up and at T2 closes the
circuit of impulse receiving relay 3. These im-
pulses effect in marker M{ the steering of se-
quence switch S which, in the illustrated example,
may take up one of the positions 1 to 12. It is as-
sumed that the first selectors comprise three
groups of outgoing lines, the steering being ef-
fected by the selective combinations 1 to 4 for the
first group, the selective combinations 5 to 8 for
the second group, and the selective combinations
9 to 12 for the third group. .-
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Tt is assumed that sequence switch S has been
steered to the first position and that there is at
least one idle line in the first group of outgoing
lines of the second selectors. - A negative or al-
ternating polarity is applied to £2.

The circuit of electromagnet R and of the
wipers of selector S{ having been completed at
T{{, these wipers will advance until the moment
when wiper T2 reaches contact t2. The cireuit
of stop relay 4 is completed over: ground, Ti3,
wiper C, and one of the bank ¢ontacts that cor-
respond. to -the first group of outgoing lines of
the first selector, bank contact and wiper Sd of S,
windings -of Telay 4 in series, rectifier Rdi, back
contact and wiper Sc of S, T8, wiper T2 and neg-
ative polarity on t2.

At R4, relay 4 opens the circuit of electro=-
magnet R, thus causing S{ to stop.

At T4i, it completes the circuit of relay 5
which closes at T52 the circuit of rvelay 6 fto the
top wire A. At T43, relay 4 applies a ground
across wiper S0 to testing wire T{, which is not
used for the steering in the case in question, in
order to mark the said testing wire busy and to
prevent the stoppage of a second. selector that
would proceed to hunt in either the third or
fourth group of lines.

Relay 1 of S2 becomes energized in series with
relay 6§ of S{. This latter does not become en-
ergized, owing to. the high resistance of relay 1.

Selector S2 has now to be steered to an idle
line in the group of lines that corresponds. to the
position of sequence switch S of marker Ml. -

For this. purpose, arrangements are provided
in-association with the bank of wiper Sa of 8,
and depeniding on the orientation of S, for apply-
ing to the bottom wire B, when TE3 is closed,
either no ground, or a ground across & high value
resistance R3+R4, or a ground across low value
resistance R4, or a general ground, these various
electric states characterizing the group of. out~
going lines of the 52 selectors.

In the marker M2 of selector S2 there are pro-
vided three relays’' 8, 18 and (i, which are
mounted in series and which have such char-
acteristics that, according .to the electric state
of wire &, either nore of them is energized, or
only relay 9, or relays 8 and {9, or relays §, (0
and 11. L ‘

In the case under consideration, when S of MI
stops at position 1, no ground is applied by Sz to
the bottom wire B.  The three relays 9, 16 and
of M2 will accordingly remain in the resting posi-
tion, and stop relay 12 will remain connected to
the pilot wire of the first group of outgoing lines.

When the circuit of rotating electromagnet R’
of 82 is completed at TTi, the wipers of S2 ad-
vance step by step.  When they reach the bank
contacts of an idle line, the following circuit is
completed: battery, resistance RS, bank contact
and wiper T, T13, wiper C, pilot wire, R81, Ridi,
R1li, series windings of relay 12, ground. Re-
lay 12 becomes energized and at Ri2l it opens
the circuit. of R’. Selector S2 stops at the re-
spective position. "At TIi21, relay 12 completes
through T14 the circuit of relay 8 which becomes
energized, and at T122 it short-circuits its left-
hand winding to mark the occupation.

When wiper A of S2 reaches an idle line, the
circuit of relay & of 81 is completed over relay i3
of the next S2 selector. This relay § becomes
energized and dt T§1-it completes T14 the circuit
of relay 2, which becomes energized and closes
at T22 its holding circuit on the testing wire over
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relay 2 opens the circuit of relay { which falls:

back and this releases marker MI; &t 124 anad

T2§ it applies a ground to test wifés Tl afid T2’

in order to Mmaintain the oceupationl anid com-
plete the holding circiiit 6f rélay 8 o6f 82; and &t
T2{ and T23 it conneécts the talking c1rcu1t fo
selector S2.

Relay 8, which has becomé energized as frieri-

tioned above, completes at T2 siid T86 its hold-
ing circuit; at R81, it opehs thé eircuit of Fé1a¥ 1

which falls back and releases miarker M2; ab
T8I and T83 it connects the talking circiiit 6 the
next selector.

The talking circuit is completed oves seIectors
Si and S2.

Upon termination of the €all, the circuit of 1 re-
lay 2 is opened, and this eﬁects the telease of
selector Sl and the opemng of the c

The steering of seléctors Si and s2 for the

various positions of S is doné in thé already de=

scribed manner eithet ovei testiilg Wite T1 oir
testing wire T2.

Pig. 3 shows a variant of the embodlment of
Tig. 2 in which there i§ providéd a frequency thant
is characteristic of each of the groups of linés
outgoing from S2, this frequency being super=
posed on the a,va,lla,blhty potential of selector §2.

‘It is mssumed that a fféquency #i is applied to
wire 160 when at ledst one idle litié is available
in the first group, and frequenciés fZ for the sée-

ond group, f3 for the third and f4 for the fourth.

These various frequehéies may e applied Sirdul-
taneously. By o

In marker Ml of St, bahd-pass filtets Fi, F2,
F3, P4 are disposed on the contact banks of
wiper Sa, and these filtefs permn; passage o'f the
respective frequency currénts fl 72,73 and 7a.

When sequence switeh 8 i§ steéred to the com-
bination that corréesponds to the wanted group,
stop relay 4 is connected in series with the
band-pass filter tuned fto the frequency that
characterizes the said group.

When the wipers of Sl reach an idle line, the
circuit of relay § is completed: ground; winding
of &, one of the filters F{ to P4, condénser CHi,
segment Sb and pilot wire, wipet C, T13, Wiper
T, R82, condenser C2 and one of the génerators
1 to f4.

Relay 4 becomes energized and at TA2 c¢loses
the circuit of relay § and of the right-hand wifid-
ing of relay 5 which was already energized -over

Ti5 in its left-hand winding; ahd at R4l it opens -

the circuit of advancing electromagnet R, thus
effecting the stoppage of Si at the respective po~
sition.

At R8I, relay 6 makes a second break in the
circuit of R; at T62 it closes its holding circuit;
and at 'T61 it prepares the circuit of relay 2,
which is completed when relay § falls back, as
its two windings are in opposition.

Relay 2 becomes energized; at T22 it closes its
holding circuit over the preceding selector; at
T21 and T25 it closes the talking circuit to se-
lector S2; at T23 it applies a general ground to
wiper T to mark the occupation; and at R2§ it
opens the circuit of relay t which falls back re-
leasing marker MI.

Selector 82 operates from then on as a selector
of an already known type and it receives the
selective combination on relay (| directly from
the register that confrols the forwarding of the
call.

It is to be noted that when the wipers of Sl
pass over & busy line, stop relay 4 is short-cir-

e

" éuitéd by the ground applied to the bank con=
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tacts of the said 11ne e. g by contact T23.

I claiim:

i. In-afi automatic telephone system in which
a plurality of first and second selectors and out-.
going triink§ are provided and the access to said
outgoing $Funks is inéreased by distributing the
trunks fiom-a given level of the first selectors
over groups of &econd selectors, each of which
his access to différént outgoing trunks at a given
level; ahd in which méans is provided for seizing
oné of said first séleétors, the combination com-
prising a first marker addpted -to be set in re-
sbonsé to incoming -pulses received by a -seized
firgt selector to register a called number, sources
of slgnals, theans «¢éntrolled by the idle or busy
condition: of the oitgoing trunks for applying
sighgls’-from §aid soufees to teést terminals-of
sald seéized first séléctor, said signals: indicating
which ‘grotips of said outgoing trunks, available
to said frst -selector through second selectors,
have at least one idle-outgoing trunk, means for
starting &4 hunting o'pera‘tmn of said first selector
ih response ‘to the seizure thereof, means in
said first marker Tesponsive to said sighals for
causing said first selector ‘to stop when dhe
Wipers thereof rest on terminals having access
through 4 gecond - selector 16 a -desired group of
outgoing trunks contalnmg af - idle outgoing
trunk and thus t6 seéize = second selector, a
seconnd ‘marker connected 6 the thus selected
terminals of said seized first selector; and -means
in said first marker and controlled by the sétting
thereof for causing ‘$aid second marker to mark
the "desired ~group of trunks -in ‘the termingls
of ‘said seized second sélector.

9. In an automatic telephone system ‘the- com-
blnatlon according ‘to claim 1, in -which - the .
trunks leading from first selectors have-test ter-
mingls in the first selectors, and in which the
means for applying to the terminals of the first
selectors comprises & “plurality -of chain -relays,
one for each group of outgoing trunks from-the
second selectors, means for holding each of said
rélays operated uhtil all’ the outgoing ‘trunks of
the correspondlng group ‘are busy, soutrees of
s1gnals, ahd means under control of said relays
for connhecting signals from said sources to the
test terminials ‘of the first selectors-to ‘indicate
the condition of ‘the ‘seécond selectors.

3. Inan automatm telephone system,-‘the com-
bination, accordmg 10 ¢laim 2, ‘in which ‘the
means under. control of the chain relays con-
neet the ' signils to the test terminals of- first
selectors leading to second. 'selectors in which
there are idle outgoing trunks in a group and
disconnect the signals from test terminals of first
selectors leading to second selectors when the
outgoing trunks of a group are completely oc-
cupied.

4. In an automatm telephone system, the com-
bination according to claim 1, in which the first
selectors have test wipers arranged to contact the
test terminals of the trunks and each test wiper
of the first selector is arranged to test two groups
of second selectors, and in which the means
for applying signals. to the test terminals of
the first selectors leading to one group of sec-
ond selectors having an available idle trunk in-
clude means to apply a positive potential to said’
terminals, to apply a negative potential to the
test leads of the other group of selectors having
an available idle trunk, and to apply an alternat-
ing potential to the test leads of both groups of
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second selectors when ‘they. simultaneously have

idle trunks.

5. Inan automatm telephone system, the com- -

bination, according  to claim 1, in which the
means for causing the second marker to mark
the desired group of trunks comprises a plurality
of relays in said second marker connected in
series and to said first marker through said
first selector and having different marginal op-
erating voltage values whereby they are ar-
ranged for selective operation by said first marker
dependent on the voltage applied therefrom, and
a control relay in said second marker for con-
trolling the second selector in selecting the
marked group.

6. In an automatlc telephone system, the com-
bination, according to claim 1, in which the first
selectors -have wipers and the first marker in-
cludes a relay and two rectifiers, the rectifiers
being connected in- parallel and in series with
the winding of said relay, the operating circuit

of said relay being connected to a wiper of each-

of. said first selectors, whereby a marking po-
tential applied to a terminal of one of said first
selectors will operate said relay, and means for
stopping said selector when said relay operates.

7. In an automatic telephone system, the com-
bhination, according to claim 1, in which is fur-
ther. provided a plurality of sources of alternat-

ing potentials of different frequencies, and in :

which the .means for applymg signals indicat-
ing the groups containing idle trunks comprises
a plurality of chain relays, means for causing
said relays to mark the terminals of the idle
second selectors having: access to trunk groups
having at least one idle trunk by -connecting
thereto. an alternating potential of a given fre-

quency from one of said sources, there being a
given frequency or combmatmn of frequencies
for each group of trunks to whlch ‘the” secondr

selector has access.

8. In an automatm telephone system, the com-‘

bination, according to claim 7, in which - test
wipers are provxded for said first selectors and
 the first marker is prov1ded with "a test relay,

a sequence switch connected in the circuit there-
of, and a plurality of filter networks connected
to terminals of said sequence switch, said filter
networks being selective of the frequencies pe-
culiar fo the different groups of tiuhks, the otheér
end of -said networks -being connéeted to a test

wiper of the first selector, whereby said test relay.
is opérated when said sequence. sw1tch connects.
s’al,d_‘ relay 1;0 2 filter network ,Wh“'fh p_erm;ts_ the
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8 o
passage 'of the particular. frequency from -the
terminal of said selector with which said wiper
is then in contact. . .

-9.° A two-stage selector comprising a ﬁrst stage
sw1tch a-plurality.of second stage switches avail~
able to said first stage switch and having out-
lets in a number of directions, means connected
to the outlets -of. the switches of the-second
stage. to- feed back to said first stage switch
electrical test characteristics indicative of the
idle or busy condition  of:each of the various
groups of outlets therefrom, means connected
to said first stage switch and responsive to a
selective signal or: signal combination for de-
termining from said fed back electrical test char-
acteristics the busy or idle condition of the par-
ticular group of outlets from the second stage
corresponding. to said . selective signal or signal
combination, and means controlled by said last-
mentioned means for causing said first stage
switch to select an idle second stage switch hav-
ing an idle outlet in said particular group of
outlets.

10. A two-stage selector, as claimed in claim 9,
in which the means responsive to a selective
signal or signal combination comprises a marker
device adapted to be set in-response to a selec-
tive signal or sighal combination and to mark
a wanted group of outlets from the first stage
and to control the selection of s second stage

switch having an idle outlet in a desired one
of a number of directions.

11, In . an automatic telephone system, the
combination, according to claim 1, further com-

. prising means for causing. the second selector

to start hunting for the marked group of trunks
upon the seizure of said second selector, and
means for stopping said second selector when
an 1d1e trunk-in the marked group is reached.
o FERNAND P. GOrIOREL
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